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Abstract^ PURPOSE: To provide a driving method which can depress the occurrence of 
luminance irregularity in liquid crystal display devices irrespective of the display 
pattern. 

CONSTITUTION: In the voltage impressed on the scanning electrodes, non-scanning 
voltage periods (quiescent period) are placed between the scanning pulses (a) and (b), 
and between the scanning pulses (b) and (c). And as seen in (d), (e), (f), the voltage 
impressed on the signal electrodes gives the drive waveforms which have quiescent 
periods where the potential is the same as the non* scanning voltage in the scanning 
electrode drive irrespective of displayed data. By this, the switching times (frequency 
component) of each signal voltage waveform are the same and luminance irregularity 
is mitigated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group Are the actuation approach of the liquid crystal display of the matrix mold which pinched liquid 
crystal, and a non-scanning electrical-potential-difference period is prepared in said scan electrode group 
between the 1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd 
following scan pulse. The actuation approach of the liquid crystal display characterized by impressing 
said non-scanning electrical potential difference and this electrical potential difference to said 
signal-electrode group at this non-scanning electrical-potential-difference period. 
[Claim 2] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group At the predetermined period over the 1st period which impresses the 1st scan pulse in the scan 
pulse which is the actuation approach of the liquid crystal display of the matrix mold which pinched 
liquid crystal, and carries out sequential impression at said scan electrode group, and the 2nd period 
which impresses the 2nd next scan pulse of said 1st scan pulse The actuation approach of the liquid 
crystal display characterized by impressing said non-scanning electrical potential difference and this 
electrical potential difference to said signal-electrode group. 

[Claim 3] Between the 1st substrate which prepared the signal-electrode group, and the 2nd substrate 
which prepared the scan electrode group which carried out the crossover array with said signal-electrode 
group Are the actuation approach of the liquid crystal display of the matrix mold which pinched liquid 
crystal, and a non-scanning electrical-potential-difference period is prepared in said scan electrode group 
between the 1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd 
following scan pulse. The actuation approach of the liquid crystal display characterized by impressing 
said non-scanning electrical potential difference and this electrical potential difference to said 
signal-electrode group at the predetermined period over this non-scanning electrical-potential-difference 
period. 

[Claim 4] The actuation approach of a liquid crystal display according to claim 1, 2, or 3 of performing 
electrical-potential-difference amendment in said scan electrode group based on the distortion electrical 
potential difference which prepared the detection electrode which a distortion electrical potential 
difference equivalent to the distortion electrical potential difference of the scan electrode by change of a 
signal level generates in the 2nd substrate which prepared the scan electrode group, and was generated in 
said detection electrode. 

[Claim 5] The actuation approach of a liquid crystal display according to claim 1, 2, or 3 of driving the 
liquid crystal display which set resistance per pixel of the feed and the direction of the last train on a 
scan electrode to 5ohms or less. 

[Claim 6] The actuation approach of the liquid crystal display according to claim 1 , 2, or 3 characterized 
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by impressing a non-scanning electrical potential difference and this electrical potential difference to a 
signal-electrode group at the predetermined period in the middle of each scan period while displaying 
halftone by pulse width modulation. 

[Claim 7] The detection electrode which a distortion electrical potential difference equivalent to the 
distortion electrical potential difference of the scan electrode by change of a signal level generates is 
prepared in the 2nd substrate which prepared the scan electrode group. While performing 
electrical-potential-difference amendment in said scan electrode group based on the distortion electrical 
potential difference generated in said detection electrode and displaying halftone by pulse width 
modulation The actuation approach of the liquid crystal display according to claim 1 , 2, or 3 
characterized by impressing a non-scanning electrical potential difference and this electrical potential 
difference to a signal-electrode group at the predetermined period in the middle of each scan period. 
[Claim 8] The actuation approach of the liquid crystal display according to claim 1, 2, or 3 characterized 
by impressing a non-scanning electrical potential difference and this electrical potential difference to a 
signal-electrode group at the predetermined period in the middle of each scan period while driving the 
liquid crystal display which set resistance per pixel of the feed and the direction of the last train on a 
scan electrode to 5ohms or less and displaying halftone by pulse width modulation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the actuation approach of the liquid crystal display of a 

matrix mold. 

[0002] 

[Description of the Prior Art] The electrical-potential-difference equalizing method which makes 
regularity effective voltage impressed to a non-selection period as the actuation approach of the 
conventional matrix mold liquid crystal display is common (for example, JP,50-68419,A). For example, 
the case where the pattern of drawing 15 is displayed is explained. In drawing 15 , as for a pixel, and 
100, 110, 120 and 130,140,150,160, 1, 2, and 3 are [ a scan electrode and 200,210,220 ] signal 
electrodes, and the part in which the slash section in a part for the intersection of a scan electrode and a 
signal electrode (pixel) does not have a black display and a slash shows a white display among drawing. 
Drawing 16 shows the equal circuit of the part in connection with the scan electrode 100 of drawing 15 . 
Moreover, drawing 17 is an applied-voltage wave form chart in the conventional 
electrical-potential-difference equalizing method, and the scan electrode applied-voltage wave form 
chart which impresses (a), (b), and (c) to the scan electrode 100,1 10,120 of drawing 15 , respectively, 
this drawing (d), (e), and (f) are signal-electrode applied- voltage wave form charts impressed to a signal 
electrode 200,2 1 0,220, respectively. 

[0003] Each potential difference in the crossing of a scan electrode and a signal electrode is impressed to 
each pixel Signal-electrode applied voltage determines OFF [ ON (ON)/] (OFF) of a pixel, and it takes 
ON/OFF actual value according to the difference of this and a scan electrode applied-voltage pulse. 
[0004] 

[Problem(s) to be Solved by the Invention] In this conventional electrical-potential-difference equalizing 
method, it becomes that from which the signal-electrode applied- voltage wave differed with the display 
pattern as shown in drawing 17 (d), (e), and (f). Moreover, the electrical potential difference actually 
impressed to each pixel will be intricately distorted by each of these different signal-electrode 
applied-voltage waves for the effect of the electrode resistance of a panel, or liquid crystal capacity. For 
this reason, different effective voltage from the effective voltage which should be impressed was added, 
and it had the trouble that will become display unevenness and image quality will deteriorate 
remarkably. 

[0005] Next, the content is explained. As shown in the equal circuit of drawing 16 , as shown in drawing 
18 (a), distortion produces the scan electrical potential difference in a node 101,102,103 with Resistance 
R and the pixel capacity C of the scan electrode 100 at the time of change of a signal level. Here, 
compared with resistance between nodes 99 and 101, the resistance between nodes 101 and 103 is small, 
and the potential of 101,102,103 is almost equal Moreover, as shown in drawing 18 (b), (c), and (d), a 
wave-like distortion produces a node 201,21 1,221 with Resistance r and the pixel capacity C of a signal 
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electrode. For this reason, the electrical potential difference impressed to the pixels 1, 2, and 3 of 
drawing 15 becomes like drawing 18 (e), (f), and (g), takes the actual value from which what must take 
the same ON actual value differed in practice, and causes brightness unevenness. This phenomenon 
becomes more remarkable by RF-izing of the drive frequency accompanying the increment in display 
capacity, the increment in electrical-potential-difference resistance, etc. 

[0006] If the deformation amount of the scan electrical potential difference by change of one signal level 
and the deformation amount of a signal level are now assumed to be one unit, respectively in order to 
calculate these deformation amounts The pixel electrical-potential-difference (scan side 
applied-voltage-signal side applied voltage) deformation amount in the 2 fields in the non-selection 
period ta when the deformation amount changes with each indicative datas It is set to -28, -20, and -8, 
respectively (deformation amount difference 20 [ a maximum of]), and the effective voltage impressed 
to the pixels 1, 2, and 3 which should be the brightness same originally will differ, and brightness 
unevenness will produce it. 

[0007] Moreover, in order to remove the deformation amount of the above-mentioned scan electrical 
potential difference, the distorted electrical potential difference of a scan electrode is detected, and there 
is the approach of feeding back correction voltage to a scan electrical potential difference based on this 
detected scan electrical-potential-difference deformation amount (for example, an application for patent 
No. 74607 [ 62 to ] and the "new driving method for cross talk display unevenness reduction of 
passive-matrix LCD", 1992 or 41 pages of Institute of Electronics, Information and Communication 
Engineers Shingaku Giho). However, although the brightness unevenness resulting from distortion of a 
scan electrical potential difference is removable by this approach, the brightness unevenness which each 
signal-level wave changes and originates in a count difference (frequency component difference) is 
thoroughly unremovable. In order for a signal-level wave to change and to equalize a count difference 
next again, there is a method of reversing the polarity of all actuation by the integral multiple of one scan 
period (period which has chosen the 1 scanning line) (for example, JP,60-19195,A). However, by this 
approach, when the scanning-line flicker arose with the set-up polarity-reversals period and it was made 
the polarity-reversals period which avoids these, the signal-level wave changed, a count difference did 
not become homogeneity depending on the display pattern, and a result which brightness unevenness 
produces too was brought. 

[0008] Moreover, the case where a halftone display as shown in drawing 19 is performed is considered. 
In drawing 19 , the same sign is given to drawing 15 and a corresponding part, and the part in which a 
black display and the slash section of a dotted line do not have a halftone display and a slash as for the 
slash section of the continuous line in a part for the intersection of a scan electrode and a signal electrode 
(pixel) shows a white display among drawing. In order that drawing 20 may display the pattern shown in 
drawing 19 , it is an applied- voltage wave form chart, and the scan electrode applied- voltage wave form 
chart which impresses (a), (b), and (c) to the scan electrode 100,1 10,120, respectively, this drawing (d), 
(e), and (f) are signal-electrode applied-voltage wave form charts impressed to a signal electrode 
200,210,220, respectively. The voltage waveform to which the voltage waveform by the side of the 
signal electrode of pixels 1, 2, and 3 is impressed for the voltage waveform by the side of the scan 
electrode of the pixels 1, 2, and 3 in this case by drawing 21 (a) at pixels 1, 2, and 3 at drawing 21 (b), 
(c), and (d) is shown in drawing 21 (e), (f), and (g). 

[0009] In the pulse width modulation which displays halftone by switching ON and off-data according to 
gradation level within 1 scan period as shown in drawing 20 , the time of not changing to the time of a 
signal wave form changing within 1 scan period with gradation data arose, as shown in drawing 21 like 
the above from the difference in the frequency component by this, the electrical-potential-difference 
deformation amount in each pixel changed with gradation patterns, and brightness unevenness had 
arisen. 

[0010] The object of this invention is solving the above-mentioned trouble and offering the actuation 
approach of the liquid crystal display which can control generating of brightness unevenness regardless 
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of a display pattern. 
* [0011] 

[Means for Solving the Problem] The actuation approach of a liquid crystal display according to claim 1 
establishes a non-scanning electrical-potential-difference period at a scan electrode group between the 
1st scan pulse in the scan pulse which carries out sequential impression, and the 2nd following scan 
pulse, and is characterized by impressing a non-scanning electrical potential difference and this electrical 
potential difference to a signal-electrode group at this non-scanning electrical-potential-difference 
period. 

[0012] The actuation approach of a liquid crystal display according to claim 2 is characterized by 
impressing a non-scanning electrical potential difference and this electrical potential difference to a 
signal-electrode group at the predetermined period over the 1st period which impresses the 1st scan 
pulse in the scan pulse which carries out sequential impression to a scan electrode group, and the 2nd 
period which impresses the 2nd next scan pulse of the 1st scan pulse. The actuation approach of a liquid 
crystal display according to claim 3 establishes a non-scanning electrical-potential-difference period at a 
scan electrode group between the 1st scan pulse in the scan pulse which carries out sequential 
impression, and the 2nd following scan pulse, and is characterized by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period over this non-scanning electrical-potential-difference period. 
[0013] In the actuation approach of a liquid crystal display according to claim 1, 2, or 3, the actuation 
approach of a liquid crystal display according to claim 4 prepares the detection electrode which a 
distortion electrical potential difference equivalent to the distortion electrical potential difference of the 
scan electrode by change of a signal level generates in the 2nd substrate which prepared the scan 
electrode group, and performs electrical-potential-difference amendment in a scan electrode group based 
on the distortion electrical potential difference generated in the detection electrode. The actuation 
approach of a liquid crystal display according to claim 5 drives the liquid crystal display which set 
resistance per pixel of the feed and the direction of the last train on a scan electrode to 5ohms or less in 
the actuation approach of a liquid crystal display according to claim 1, 2, or 3. 

[0014] In the actuation approach of a liquid crystal display according to claim 1, 2, or 3, the actuation 
approach of a liquid crystal display according to claim 6 is characterized by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period while it displays halftone by pulse width 
modulation. The actuation approach of a liquid crystal display according to claim 7 is set to the actuation 
approach of a liquid crystal display according to claim 1, 2, or 3. The detection electrode which a 
distortion electrical potential difference equivalent to the distortion electrical potential difference of the 
scan electrode by change of a signal level generates is prepared in the 2nd substrate which prepared the 
scan electrode group. While performing electrical-potential-difference amendment in a scan electrode 
group based on the distortion electrical potential difference generated in the detection electrode and 
displaying halftone by pulse width modulation, it is characterized by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period. 

[0015] In the actuation approach of a liquid crystal display according to claim 1, 2, or 3, the actuation 
approach of a liquid crystal display according to claim 8 is characterized by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period while it drives the liquid crystal display which 
set resistance per pixel of the feed and the direction of the last train on a scan electrode to 5ohms or less 
and displays halftone by pulse width modulation. 
[0016] 

[Function] Two causes exist in the brightness unevenness produced by the harmonic voltage distortion at 
the time of driving a liquid crystal display. One is electrical-potential-difference **** by the display 
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pattern of each signal-level wave change and according to a count difference (frequency component 
difference), and another is distortion of the scan electrical potential difference by change of a signal 
level. 

[0017] By impressing the non-scanning electrical potential difference and this electrical potential 
difference which are impressed to a scan electrode group between the 1st scan pulse and the 2nd scan 
pulse or at the period over the 1st scan pulse and the 2nd scan pulse to a signal-electrode group 
according to the actuation approach of this invention Electrical-potential-difference **** by the signal 
level which changes and originates in a count difference (frequency component difference) can be fixed 
irrespective of a display pattern, and little high-definition display of brightness unevenness can be 
enabled also in the panel of large display capacity. By the approach of impressing especially the 
non-scanning electrical potential difference impressed to a scan electrode group between the 1st scan 
pulse and the 2nd scan pulse, and this electrical potential difference to a signal-electrode group, since an 
ON/OFF actual-value ratio can be taken on a par with the former, where the conventional contrast is 
held, the display without brightness unevenness can be enabled. 

[0018] Furthermore, the thing for which electrical-potential-difference amendment is performed in a 
scan electrode group based on the distortion electrical potential difference which prepared the detection 
electrode which a distortion electrical potential difference equivalent to the distortion electrical potential 
difference of the scan electrode by change of a signal level generates, and was generated in this detection 
electrode, Or by setting resistance per pixel of the feed and the direction of the last train on a scan 
electrode to 5ohms or less The deformation amount of the electrical potential difference of the scan 
electrode by change of the electrical potential difference of a signal electrode can be mitigated 
substantially, and the more nearly high-definition display which the two synergistic effects show up, is 
not based on a display pattern, and does not have brightness unevenness can be enabled by improving 
the two above-mentioned causes simultaneously. 

[0019] Furthermore, while displaying halftone by pulse width modulation, by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period, with any halftone data, it can change, a count 
can be made the same and the high-definition display without brightness unevenness can be enabled 
irrespective of all the display patterns including a halftone display within 1 scan period of a signal level. 
[0020] 
[Example] 

(The 1st example) The actuation approach of the liquid crystal display of the 1st example this invention 
is explained hereafter, referring to a drawing. Drawing 1 and drawing 2 are the 

electrical-potential-difference wave form charts in the actuation approach of the liquid crystal display of 
the 1st example this invention, the scan electrode applied- voltage wave form chart which impresses (a) 
of drawing 1 , (b), and (c) to the scan electrode 100,1 10,120 in drawing 15 , respectively, drawing 1 (d), 
(e), and (f) are the signal-electrode applied- voltage wave form charts impressed to a signal electrode 
200,210,220, respectively, and each potential difference is impressed to each pixel A signal-level wave [ 
in / in a scan voltage waveform / in / in drawing 2 (a) / the node 101,102,103 of drawing j6 /, drawing 2 
(b), (c), and (d) / a node 201,21 1,221 ], drawing 2 (e), (f), and (g) show the voltage waveform impressed 
to the pixels 1, 2, and 3 of drawing 15 . 

[0021] In this example, the polarity of applied voltage is reversed for every scan period like the 
conventional example indicated to be drawing 17 , and 18 and drawing 20 to 2L Namely, with the 1 first 
scan period, in drawing 1 (a), (b), and (c), by making V0 into reference voltage, V5 is made into a scan 
electrical potential difference, VI is made into a non-scanning electrical potential difference, and V2 is 
made into the selection electrical potential difference by making V0 into reference voltage in drawing 1 
(d), (e), and (f). With the 1 following scan period, in drawing 1 (a), (b), and (c), by making V5 into 
reference voltage, V0 is made into a scan electrical potential difference, V4 is made into a non-scanning 
electrical potential difference, and V3 is made into the selection electrical potential difference by making 
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V5 into reference voltage in drawing 1 (d), (e), and (£). Therefore, with the 1 first scan period and the 1 
following scan period, the polarity of all the electrical potential differences to reference voltage is 
reversed, and as shown in drawing 2 (e), (f), and (g), the electrical potential difference impressed to 
pixels 1, 2, and 3 serves as a perfect AC signal in 2 scan periods. 

[0022] Furthermore, in this example, scan electrode applied voltage has established the period (idle 
period) of a non-scanning electrical potential difference (VI, V4) between the scan pulse of (b), and the 
scan pulse of (c) between the scan pulse of (a), and the scan pulse of (b), as shown in drawing 1 (a), (b), 
and (c). And signal-electrode applied voltage is a period between a scan pulse and a scan pulse, and he is 
trying to impress an actuation wave with an idle period which once becomes the non-scanning electrical 
potential difference and this potential in scan electrode actuation irrespective of an indicative data, as 
shown in drawing 1 (d), (e), and (f). Thereby, each signal-level wave changes, a count (frequency 
component) becomes equal, respectively and brightness unevenness is eased. 

[0023] By the actuation approach of this example, the signal level in distortion and a node 201,21 1,221 
is set to drawing 2 (b), (c), and (d) like drawing 2 (a) in the scan electrical potential difference in the 
node 101,102,103 of drawing 16 . Therefore, the electrical potential difference impressed to pixels 1, 2, 
and 3 is distorted like drawing 2 (e), (f), and (g). If the deformation amount of the scan electrical 
potential difference by one change of a signal level and the deformation amount of a signal level are 
made into one unit like the conventional example here, since the electrical -potential-difference 
deformation amount in the 2 fields in the non-selection period ta when the deformation amount changes 
with each indicative datas will be set to -1 1.2, -9.6, and -8, respectively and the deformation amount 
difference in each pixel will become small compared with the conventional example (the maximum 
difference 3.1), brightness unevenness is also improved greatly. 

[0024] Moreover, as the electrical potential difference on which the actuation approach of this example 
is impressed to pixels 1, 2, and 3 to the conventional actuation approach is shown in drawing 2 (e), (f), 
and (g), it is only that zero potential is in close at an idle period. Therefore, an ON/OFF 
electrical-potential-difference actual-value ratio can maintain most actual- value ratios in the 
conventional actuation approach, is in the condition holding the conventional contrast, and can reduce 
brightness unevenness. 

[0025] Thus, by the actuation approach of this example, electrical-potential-difference **** by the 
display pattern of each signal-level wave which changes and originates in a count difference (frequency 
component difference) can be set constant irrespective of a display pattern, and little high-definition 
display of brightness unevenness can be enabled also in the panel of large display capacity. In addition, 
since a signal wave form changes about an idle period even in an idle period even existing for a while 
and a count becomes uniform in every signal pattern, the effectiveness of this invention begins to show 
up and can improve brightness unevenness. Moreover, about an idle period, effectiveness changes with 
how to become blunt at the time of the actuation wave change rate by the time constant decided by the 
resistance which each signal line of a liquid crystal display has, and capacity. When signal-electrode side 
potential impressed to the pixel in the steady state which made 0% signal-electrode side potential 
impressed to the pixel at the time of an actuation wave change rate, and carried out the passage of time 
enough after the wave change rate is now made into 100%, When the period of the event of the 
signal-electrode side potential impressed to a pixel changing to 50% was made into the idle period after 
the wave change rate and having been evaluated by the actual panel, the effectiveness was accepted 
enough. And after the wave change rate, by making into an idle period the period of the event of the 
signal-electrode side potential impressed to a pixel becoming 100% or more, even if the effect affect the 
pixel electrical potential difference by the side of a signal electrode performed actuation corresponding 
to what kind of display pattern, it became equal and brightness unevenness was hardly observed. 
Therefore, in setting out of an idle period, although the effectiveness of this invention begins to show up 
by setting up an idle period, by setting up the 50 above-mentioned% or more of period, effectiveness 
becomes good and the effectiveness becomes good especially by setting up the 100 above-mentioned% 
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or more of period. 

[0026] Moreover, although liquid crystal display mode can demonstrate that effectiveness greatly 
especially in STN (Super-Twisted-Nemathic) mode with a steep threshold property in this example To 
the 1st [ this ] example [ 5th ] below of an example, if the actuation approach of this invention is the 
liquid crystal display panel which pinched liquid crystal between the substrates of the couple which has a 
scan electrode group and a signal-electrode group in an opposed face irrespective of the display mode of 
liquid crystal By using the actuation approach of this invention also with the liquid crystal display using 
the other modes, the brightness unevenness by pixel driver voltage distortion as well as an example is 
improvable. TN (Twisted-Nemathic) mode, electric field effect birefringence mode, etc. are mentioned 
concerning this. 

[0027] (The 2nd example) The actuation approach of the liquid crystal display of the 2nd example this 
invention is explained hereafter, referring to a drawing. The scan electrode applied- voltage wave form 
chart and signal-electrode applied- voltage wave form chart in this example are the same as that of the 1st 
example shown in drawing 1 . However, in this example, the circuit for removing distortion of the scan 
electrical potential difference by change of a signal level is added to the scan electrode in a liquid crystal 
display. The circuitry of the liquid crystal display in this example is shown in drawing 3 . drawing 3 — 
setting — 10 ~ a liquid crystal panel and 1 1 — a scan electrode and 12 — a signal electrode and 13 — for a 
detection electrode and 16, as for a correction voltage generating circuit and 18, a detector and 17 are [ a 
scan driver and 14 / a signal driver and 15 / a control circuit and 19 ] driver voltage generating circuits. 
Drawing 5 is an electrical-potential-difference wave form chart in this 2nd example, and a signal-level 
wave [ in / in a scan voltage waveform / in / in drawing 5 (a) / the node 1 0 1 , 1 02, 1 03 of drawing 16 /, 
drawing 5 (b), (c), and (d) / a node 201,21 1,221 ], drawing 5 (e), (f), and (g) show the voltage waveform 
impressed to the pixels 1, 2, and 3 of drawing 15 like drawing 2 . 

[0028] In the liquid crystal display of a matrix mold, a distortion electrical potential difference generates 
the signal-electrode applied voltage supplied by the signal driver 14 on the scan electrode 1 1 in the time 
of a signal-level change rate for coupling by liquid crystal. In this example, a distortion electrical 
potential difference occurs in the detection electrode 15 as well as the scan electrode 1 1 by adding the 
scan electrode 1 1 and the same detection electrode 15 to the substrate by the side of a scan electrode. 
The harmonic voltage distortion generated on the scan electrode 1 1 can be stopped by using the method 
of applying the distortion electrical potential difference generated in this detection electrode 15 to the 
driver voltage line of the scan driver 13 of even if it lets the correction voltage generating circuit 17 
which detects by the detector 16 which consisted of input terminals of an operational amplifier etc., 
amplifies this detection electrical potential difference, and is made into an opposite phase pass. 
[0029] In addition, this method detects the harmonic voltage distortion which signal-electrode applied 
voltage changes and is sometimes generated on the scan electrode 1 1, it is an example which amends an 
electrical potential difference to the scan electrode 1 1 based on it, and as long as it is a method which 
can amend the harmonic voltage distortion generated on the scan electrode 1 1, what kind of method may 
be used for it. By this method, the deformation amount of the scan electrode by change of a signal level 
is mitigated compared with the 1st example of drawing 2 (a) like drawing 5 (a), and the deformation 
amount of the scan electrical potential difference of 1 time of a signal level depended for changing is 
reduced from one unit of the 1st example to 0.1 unit extent. If it calculates like the conventional 
example, the electrical potential differences impressed to pixels 1, 2, and 3 will be drawing 5 (e), (f), and 
(g), the electrical-potential-difference deformation amount of the 2nd example in the 2 fields in each 
********** ta is set to -4.7, -4.6, and -4.4, respectively, the differences of a deformation amount will be 
few or the difference of them will almost be lost with 0.3. 

[0030] moreover - on the other hand, the method of only removing distortion of the scan electrical 
potential difference by change of a signal level by the conventional actuation approach — using — asking 
- coming out - the electrical-potential-difference deformation amounts in the 2 fields in the 
non-selection period ta of the electrical potential difference impressed to pixels 1, 2, and 3 are -1 1.8, 



)f 10 



9/27/2004 10:25 AM 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 

-7.4, and -2.6, respectively, the difference of a deformation amount is set to 9.2 and, now, brightness 
unevenness seldom improves. It is because a signal-electrode driver voltage wave changes only by this 
cause removing distortion of a scan electrical potential difference and the difference of the deformation 
amount by the count difference (frequency component difference) does not improve. However, by using 
together the actuation approach of the 1st example, and the method of removing the distorted electrical 
potential difference on a scan electrode like this 2nd example, the synergistic effect of two approaches 
can show up, the both sides of the cause of brightness unevenness which stated in an operation can be 
improved simultaneously, and brightness unevenness is improved greatly. 

[0031] In addition, in drawing 3 , although the detection electrode 15 is formed in the feed side of a 
signal electrode 12, even if it prepares in a last train side, the same effectiveness as the above can be 
acquired. Moreover, if the detection electrode 15 is formed in both by the side of feed of a signal 
electrode 12, and the last train and it asks for correction voltage by detection from these two detection 
electrodes 15 as shown in drawing 4 since the distorted electrical potential difference which rides on a 
scan electrode has a difference by the feed [ which was seen from the signal-electrode side ], and last 
train side, a distorted electrical potential difference can be removed with a still more sufficient precision. 
Moreover, if distortion of the scan electrical potential difference not only by a thing but signal-level 
change shown in this 2nd example about the amendment approach is removed, like the 2nd example, the 
synergistic effect with the actuation approach in the 1st example can show up, the both sides of the cause 
of brightness unevenness which stated in an operation can be improved simultaneously, and brightness 
unevenness can be improved greatly. 

[0032] In addition, some scan electrodes 1 1 may be used for the detection electrode 1 5 in drawing 3 and 
drawing 4 as a substitute of a detection electrode. 

(The 3rd example) The actuation approach of the liquid crystal display of the 3rd example this invention 
is explained hereafter, referring to a drawing. 

[0033] In the 1st example, the sheet resistance of a scan electrode is lOohm/**, and this example is 
lowered until resistance per pixel is set to 1 ohm with auxiliary wiring of metals, such as aluminum 
which installed that whose resistance per pixel of a direction which goes to a last train side from the feed 
side on a scan electrode was lOohms in the scan electrode side by side. The scan electrode 
applied-voltage wave form chart and the signal-electrode applied- voltage wave form chart are the same 
as that of the 1st example shown in drawing 1 . Drawing 6 is an electrical-potential-difference wave 
form chart in this 3rd example, and a signal-level wave [ in / in a scan voltage waveform / in / in drawing 
6 (a) / the node 101,102,103 of drawing 16 /, drawing 6 (b), (c), and (d) / a node 201,2 1 1,221 ], drawing 
6 (e), (f), and (g) show the voltage waveform impressed to the pixels 1, 2, and 3 of drawing 15 like 
drawing 2 . 

[0034] As the deformation amount of the scan electrical potential difference by change of a signal level 
is shown in drawing 6 (a), compared with the 1st example shown by drawing 2 (a), it is substantially 
mitigated by scan electrode low resistance-ization of this example, and the deformation amount of the 
scan electrical potential difference of 1 time of a signal level depended for changing is reduced from one 
unit of the conventional example to 0.3 unit extent by it. When it calculates similarly, the electrical 
potential differences impressed to pixels 1, 2, and 3 are drawing 6 (e), (f), and (g), the 
electrical-potential-difference deformation amount in the 2 fields in the non-selection period ta is set to 
-6.4, -5.9, and -5.3, respectively, and a deformation amount is small compared with the former, and a 
difference is also quite small (the maximum difference 1.1). 

[0035] To this, the electrical-potential-difference deformation amounts in the 2 fields in the 
non-selection period ta of the electrical potential difference impressed to pixels 1, 2, and 3 only by 
setting resistance per pixel to 1 ohm only using an auxiliary electrode by the conventional actuation 
approach are -16, -10.6, and -4, respectively, the difference of a deformation amount is set to 12 and, 
now, brightness unevenness produces it again. This cause is also because a signal-electrode driver 
voltage wave changes and the difference of the deformation amount by the count difference (frequency 
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component difference) is not improved like the 2nd example. Therefore, even if it only forms scan 
electrode resistance into low resistance, the wave-like frequency component by the side of a signal 
electrode does not change, but brightness unevenness seldom improves. However, like this 3rd example, 
by using together the actuation approach of the 1st example, and scan electrode low resistance-ization, 
the synergistic effect of two approaches shows up and brightness unevenness can be improved greatly. It 
stops moreover, almost producing brightness unevenness, as the resistance per pixel of the feed and the 
direction of the last train on a scan electrode was 5ohms or less, effectiveness showed up [ as opposed to 
/ especially / the 1st example ], and it showed above, when this scan electrode low resistance-ization was 
lohm or less further. 

[0036] In addition, although the approach of low ****** [ electrode / scan ] of having used metal 
auxiliary wiring was used in this example, if it is the approach of reduction in scan electrode resistance, 
such as not only this approach but mere reduction in ITO electrode resistance, the difference of the driver 
voltage wave deformation amount impressed to each pixel as well as this example can be reduced, and 
brightness unevenness can be improved greatly 

(The 4th example) The actuation approach of the liquid crystal display of the 4th example this invention 
is explained hereafter, referring to a drawing. 

[0037] Drawing 7 is an applied-voltage wave form chart in the actuation approach of the liquid crystal 
display of the 4th example this invention, and the scan electrode applied- voltage wave and drawing 7 (d) 
which impress drawing 7 (a), (b), and (c) to the scan electrode 100,1 10,120 in drawing 15 , respectively, 
(e), and (f) show the signal-electrode applied-voltage wave impressed to a signal electrode 200,210,220, 
respectively. Drawing 8 is an electrical-potential-difference wave form chart in this 4th example, and a 
signal-level wave [ in / in a scan voltage waveform / in / in drawing 8 (a) / the node 101,1 02,103 of 
drawing 16 /, drawing 8 (b), (c), and (d) / a node 201,21 1,221 ], drawing 8 (e), (f), and (g) show the 
voltage waveform impressed to the pixels 1, 2, and 3 of drawing 15 like drawing 2 . 
[0038] In the 1st - the 3rd example, although signal-electrode actuation / scan electrode actuation was 
established between the scan pulse and the scan pulse, as this 4th example shows the idle period of a 
driver voltage wave to drawing 7 , an idle period is set only to signal-electrode actuation, and this serves 
as a form over two scan periods. Although the principle which drives a signal electrode of changing, and 
not depending for a count difference on a pattern, but fixing is completely the same as the 1st example, 
in this example, it has the description which can make low pressure-proofing of IC which drives a liquid 
crystal panel compared with the actuation approach of the 1st example. 

[0039] By the approach of the 1st example, since, as for close, an idle period is in a pixel voltage 
waveform compared with the conventional pixel voltage waveform ( drawing 18 (e), (f), (g)) as shown in 
drawing 2 (e), (f), and (g), the electrical-potential-difference actual value impressed to a pixel will fall. 
For this reason, since liquid crystal is driven, it must stop having to set up a pulse voltage more highly 
than before, and pressure-proofing of IC for actuation must also be made high. However, since it 
becomes the form where the middle electrical potential difference of an on-pulse and an off-pulse joined 
the ends period of a selection pulse as this example shows to drawing 8 (e), (f), and (g), actual- value 
lowering can be suppressed and pressure-proofing of Actuation IC can also be suppressed low. 
[0040] By this actuation approach, since the ON/OFF actual-value ratio of an electrical potential 
difference which drives a pixel will become low to the conventional example and the 1st example, as 
shown in drawing 9 , the optimal actuation approach according to actuation IC pressure-proofing can be 
acquired by making it shorter than what showed the idle period of a scan electrical potential difference to 
the 1st example, and setting up the idle period of a signal level ranging over two scan periods. In 
addition, the scan electrode applied-voltage wave and drawing 9 (d) which impress drawing 9 (a), (b), 
and (c) to the scan electrode 100,1 10,120 in drawing 15 , respectively, (e), and (f) show the 
signal-electrode applied-voltage wave impressed to a signal electrode 200,210,220, respectively 
[0041] Moreover, also in the actuation approach of this example, brightness unevenness is greatly 
improvable like the 2nd and 3rd example by combining the approach of removing distortion of the scan 
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electrical potential difference by signal-level change. 

(The 5th example) The actuation approach of the liquid crystal display of the 5th example this invention 
is explained hereafter, referring to a drawing. 

[0042] Drawing 10 shows the electrode applied-voltage wave in this example when pulse width 
modulation performs the halftone display shown in drawing 18 . It comes out, and it is and the scan 
electrode applied-voltage wave and drawing 10 (d) which impress drawing 1Q (a), (b), and (c) to the scan 
electrode 100,1 10,120 in drawing 19 , respectively, (e), and (f) show the signal-electrode applied- voltage 
wave impressed to a signal electrode 200,210,220, respectively. Drawing 1 1 is an 
electrical-potential-difference wave form chart in this 4th example, and a signal-level wave [ in / in a 
scan voltage waveform / in / in drawing 1 1 (a) / the node 1 0 1 , 1 02, 1 03 of dra wing 16 /, drawing 1 1 (b), 
(c), and (d) / a node 201,21 1,221 ], drawing 1 1 (e), (f), and (g) show the voltage waveform impressed to 
the pixels 1 , 2, and 3 of drawing 19 like drawing 2 . 

[0043] Like this example, in the case of the halftone display pattern, as shown i n drawing 10 , the idle 
period which becomes a non-scanning electrical potential difference and this potential is prepared in 
scan electrode applied voltage and signal-electrode applied voltage into each scan period. Thereby, a 
pixel electrical potential difference becomes like drawing 1 1 (e), (f), and (g). In the above-mentioned 
example, by using this approach, the difference of the deformation amount by the count difference of 
reversal of a signal-electrode driver voltage wave (frequency component difference) becomes the same 
small to every halftone data. 

[0044] Moreover, the same is said of the ability to make brightness unevenness improve greatly by using 
together the approach that distortion of the scan electrical potential difference by change of a signal level 
is removed, like the 2nd and 3rd example. In the halftone display in the pulse width modulation in the 
former, since the case where it did not change to the case where a signal wave form changes within 1 
scan period, with halftone data arose and the counts of the waveform distortion by the count of a signal 
change rate differed by this, brightness unevenness had arisen according to the same mechanism as the 
case where the display pattern in a binary display changes. However, according to this example, 
irrespective of all halftone data, it can change, a count can be made the same and this uniform liquid 
crystal display without brightness unevenness can be obtained. 

[0045] Moreover, although the ON/OFF actual-value ratio of an electrical potential difference which 
drives a pixel like the 1st example also about this approach is a method to maintain, the 
electrical-potential-difference actual value concerning a pixel must become a small thing to the former, 
and must make high pressure-proofing of the actuation IC of a liquid crystal panel. For this reason, the 
idle period of the scan electrical-potential-difference pulse of the place shown in drawing 10 (a), (b), and 
(c) is lost, and if an actuation wave as shown in drawing 12 (a), (b), and (c) is used, a pixel 
applied-voltage wave can become like drawing 13 (e), (f), and (g), can suppress lowering of actual value, 
and can suppress pressure-proofing of Actuation IC. in addition, drawing 12 (a) - (f) - (a) - (f) of 
drawing 10 — the same — the wave of scan electrode applied voltage and signal-electrode applied voltage 
— being shown — drawing 13 (a) - (g) — (a) - (g) of drawing 1 1 — the voltage waveform impressed to the 
pixels 1, 2, and 3 of a scan voltage waveform, a signal-level wave, and drawing 19 is shown similarly. 
[0046] Moreover, the ON/OFF electrical-potehtial-difference actual- value ratio of a pixel will become 
small from before also about the approach shown in drawing 12 and drawing 13 . Here, the optimal 
actuation approach according to pressure-proofing of the liquid crystal actuation IC can be acquired by 
using the actuation approach used as drawing 10 and the medium of drawing 12 as shown in drawing 14 
, i.e., the method of impressing the middle electrical potential difference of a scan electrical potential 
difference and a non-scanning electrical potential difference for the scan electrode applied voltage in an 
idle period, in addition, drawing 14 (a) - (f) - (a) - (f) of drawing 10 — the wave of scan electrode 
applied voltage and signal-electrode applied voltage is shown similarly. 

[0047] Moreover, although the difference of the electrical-potential-difference deformation amount by 
halftone data is removable only by the actuation approach shown in this example, it generates like before 



Df 10 



9/27/2004 10:25 AM 



w http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 

. and brightness unevenness produces the electrical-potential-difference distortion of a display pattern 
depended for changing. Therefore, since this is improved, the high-definition display without brightness 
unevenness can be enabled irrespective of all display patterns including a halftone display by combining 
the actuation approach of the 1st - the 4th example, and the actuation approach of this 5th example. 
[0048] In addition, if this invention is the actuation approach that set the amount of distortion of a signal 
level constant irrespective of a display pattern, and the amount of distortion of signal-electrode applied 
voltage changes with display patterns, namely, that from which a signal-electrode applied-voltage wave 
changes with a display pattern, and the thing not changing exist, it can improve brightness unevenness 
by applying the actuation approach of this invention. Moreover, although the actuation approach that the 
electrical potential difference which is made to reverse the polarity of the scan electrode applied voltage 
to reference voltage (VO, V5) and signal-electrode applied voltage, and is impressed to a pixel served as 
a perfect AC signal in 2 scan periods was used for every scan period in the above-mentioned example, 
no matter this polarity-reversals period may be what period, brightness unevenness is improvable by 
using the actuation approach of this invention. 
[0049] 

[Effect of the Invention] As mentioned above the actuation approach of the liquid crystal display this 
invention By impressing the non-scanning electrical potential difference and this electrical potential 
difference which are impressed to a scan electrode group between the 1st scan pulse and the 2nd scan 
pulse or at the period over the 1st scan pulse and the 2nd scan pulse to a signal-electrode group 
Electrical-potential-difference **** by the signal level which changes and originates in a count 
difference (frequency component difference) can be fixed irrespective of a display pattern, and little 
high-definition display of brightness unevenness can be enabled also in the panel of large display 
capacity. By the approach of impressing especially the non-scanning electrical potential difference 
impressed to a scan electrode group between the 1st scan pulse and the 2nd scan pulse, and this electrical 
potential difference to a signal-electrode group, since an ON/OFF actual-value ratio can be taken on a 
par with the former, where the conventional contrast is held, the display without brightness unevenness 
can be enabled. Furthermore, the thing for which electrical-potential-difference amendment is performed 
in a scan electrode group based on the distortion electrical potential difference which prepared the 
detection electrode which a distortion electrical potential difference equivalent to the distortion electrical 
potential difference of the scan electrode by change of a signal level generates, and was generated in this 
detection electrode, Or by setting resistance per pixel of the feed and the direction of the last train on a 
scan electrode to 5ohms or less, the deformation amount of the electrical potential difference of the scan 
electrode by change of the electrical potential difference of a signal electrode can be mitigated 
substantially, and the more nearly high-definition display which is not based on a display pattern and 
does not have brightness unevenness can be enabled. 

[0050] Furthermore, while displaying halftone by pulse width modulation, by impressing a non-scanning 
electrical potential difference and this electrical potential difference to a signal-electrode group at the 
predetermined period in the middle of each scan period, with any halftone data, it can change, a count 
can be made the same and the high-definition display without brightness unevenness can be enabled 
irrespective of all the display patterns including a halftone display within 1 scan period of a signal level. 
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*jsfei?tt. on/of F^fflit^se^ti^^t'-tns 

[0018] ^etr. mnmE.v>mitiz£.z>fe&mm<n 
z.<D%immm\z%.§i Ltz&mm^ t> <t c 

MJj&KD 1 mm% 0 ©ffitri£ 5 QKTtti : £ K«t ■ 

s^hkiiimt^. ±M2-D(DWM*mmzik.m-$-z>z\ 
[ooi9] sec, /wxffigifc^t.fcD't'lBiis 

[0 0 2 0] 



(4) |fOT8-546 0 0 
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(a) , (b) , (c) (J^n^-'tlH 1 5 x-tD^mm 

ioo, iio, 1 2o\zmo-r%M&nmmn9.m®. 
mm. mi (d> , .(e) , <n tt^-n^-*nm^*ffi 

200, 210, 220 £R«Ja-r-5fc*f*«Blftl*BEafc 

2 (a) HB16O/-H 1 0 1, 1 0 2, 1 0 3 (C*> 
10 02 (b) , (c) , (d) «/- 

h'2 0 1, 2 1 1, 2 2 1 lC*5Jt*fi#*JEEft». 0 2 

(e) , (f) , (g) ligl 5©a*l, 2, 

[0 0 2 1] Z.(D^MmT'iZ. 017il8, 0 2 0 £: 

2 1 \ZTKTmMwmm, fe&mmmzwmnmwmmz 
stes-frT^s. -r&fcs. »±£«>©i;£*fl*8T!tt. 

01 (a) , (b) , (c) fC*5^T. V0£Sip*EE 
tl/T. V5^S«)±. V 1 £r#fr£Ml£:U 01 
(d) , (e) , (f) IC*5V»X, VOWtfftl 
20 T, V2£jIKttffi£LT^3„ -Q^OlSfi^lT' 
tt. 01 (a) , (b) , (c) fcfcHT. V5«f 
«flE<bLT. VOfcjfeSfcEE. V4£#fef£«JEE£U 
01 (d) , (e) , (f) (C*3V>T. 

#>© 1 j£fi«Jfflt^#f© 1 j£3S««!TttaSlpft£EC*fr 
*-f<T©«BE©«tt**Rteb, 0 2 (e) , (f) , 

(g) tc^-t^ic mm i, 2, 3 KBMjusnsfcjE 

«2j£ScJSJ(BfcM>T££fc3fcSlE«^£fc:3T«r»*. 
[0 0 2 2] £btci©||j!imr«> 764€ffiEnJSPl|JI 
30 llil (a) , (b) , (c) td^-f J^K, (a) © 
fc&/W7>t (b) ©jtSA^X Offl, (b) ©^fi/t 
JVXt (c) ©j£2E/WZ©|fflC#;fe3iHt£E (VI, V 

4) (Dmm (fo±mm) sim-cn*. ^lt. ft*!* 

ffiEnJDP«JI«0 1 (d) , (e) , (f) fc*T«fc"5 

tt k & * «fc a ft»ih»iiffl *«ro»iMfcjef s^urr * ct o 
40 iftsns, 

[0 0 2 3] Z. ©HJIWOBft^ j£T?ttH 16ffl7-H 
1 0 1, 1 0 2, 1 0 3{'i5ttS^4*II«0 2 (a) 
©ctofC^*. 7-^2 0 1, 2 1 1, 2 2 
m-ff*ffilJ02 (b) . (c) , (d) ifcS; ioT 

a^i, 2, 3tBunsnssfftta2 (e) . 

(f) , (g ).©£?£££?,, -£Ti£*0iJ£|i5SIKl 
JI©SM* 1 t ft«*f-^CJ:0IiA« 



(5) 

7 

•scot (g*M3. i) . m&tst>b±z<ikwzn 

[0 0 2 4] C©^0J©ffilj^fet;J«©ffi») 

.(e) , (f) , .(g) CSTctSK:. (*jt»JIWK:*€ 
&:**A-pTV>£©#T*5. J:oTON/OFF€JEH 
8M6Jt«. tt*©Kft:£ffi£:Btt3SI»titt:£H£^£* 

T\ »Ktr6*fi«-r5^t**T§rs. io 
[0025] c©j:3K:£©2Slfi0!i©tti!tiFirctt, & 
fi^Wis »#©a s/t * - > k «t s « o Sfe o in £Scn 

*l$j£Kl£«fc SBftttJBW 0 #fc 0 WrO&S 
©l!i*tcf^p£tt-5^-«MS&£0%<t:U ScJgffl 

«o#*3fjft. ■*nw*psn*<s^**«ifnaua*5o 

1 0 0X&±fc&ofcl$j&*T©JWIHl£f|c 30 

■t»»tt. £©.fc5&*^t*->fc:a£T*K»*fT 

fc. UfctfoT. f*ik*HM©Sj£fc:t5tr>T. '>LT*>tt 
jh»!IW*iit5£-r* - 1 1 «fc 0 *f£W©a*tt«*i*6i&5 
**. _hlB5 OX&±©JWM*»£TS;i£fc«fc03a*tt 
S<fcO, ±121 0 0X£U:©JI8ra£t«rr*;:£fc:«fc 
•3. *©a&Stt«M-&<&*. 
[0 0 2 6] Sfc. ^©IHiflTttiRa^*- Fj&iL 
tHiWIldfiSTN (S u p e r -Tw i s t e 40 
d-Nema thic) KtCi5liT#l3-?-©^$ 
*S<3HfT§rS*«. £©351©*ififl£rFjB5©iS«l 
#J*T\ c:©fEB©eft*ffitt*ft©^t- 

©SKwcjftas^ufcjftft^s^^^Tinfi. ^ 

©ftfl©^- H &JB ^&*B*SSiirC'b £ ©fEW©K«i 
TN (Tw i s t e d-Nema t h i c) 



&ffl¥8 - 5 4 6 0 0 
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[0 0 2 7] (?&2©S?*gW ttT> £©5£W©&2© 
jUfi«©*S^^BcDW»*ffilCOt»T. 0ffi£#BB 

£*ffi©SSIfc4f *&«>©®K£tfiBl'-o>'5. d© 
2IJ6«K:*ttSJfc&^^gB©0&«J5Ji£BI 3 lc^T<. 
H3lC*lr»T. 10tt«ft/^U. llttjfeSE**, 1 

2 1 3 ttjfeSE H 1 4 tefPr 

a*. 1 5 f*tttu««. i 6 utttmaift. 1 1 \m$M&. 

I6£@!&. 1 8 t48f!lflPl§]i& > 1 9 ttK»«BESE£B&T 
0 5«d©^2<DH)5i^JIC*5tt-5«ffiK^0T-* 

0. H2t^fi|. 0 5 (a) ttHl 6©/-Kl 0 1. 
1 0 2, 1 0 3lC*5»*^2*£EiR». 0 5 (b) , 
(c) , (d) H/-K2 0 1, 2 1 1, 2 2 1t*5tt 

3{t*!tt/±» 05 (e) , (f), (g) 14015 
©H*l, 2, 3tHlJ0^ns«BEl![^£S-r. 
[0 0 2 8] T h «J i'XlOSS^glllt F 

©£«£>, ^SWffil l_hlcai*mJ£#5££T-5. d©H 
ifiWTtt. £Stg«oijKl:, £4«ffil itra»«c 
tfcttiUS 1 5 £fll!jnT-5 ^1 1 1 J: 0 . lltH 
«Ctta*«l 5lCfcS**EE#3Effe-r*. £©$w« 
«1 5t|£*Lfc^*«JEE*. «Atf^7>y©A* 
*^T«WiSftfcttlHI§M»l 6l:i0ftWL, £©$ 
W«EE*««UTffite«tS-&4«liE«BEf£*Biai 7 
£iILTt><h©;£Sh*7--lV\*l 3 ©e»rftEE7-f >fcjp 
AT-t'S^liofc^Srffit^^tfCiO. Sill 

[0029] ^©^r^;«. fa^«gEPJ»*ffi©9J 
U -tnSfcifcjfefiMl lK«ffi*1«jE*ff , 5-« 

t*o, ^4«aii i ±tc%^-r^«)Es*^ttiET# 

tt.-H5 (a) ffli3l:0 2 (a) ©^ 1 ©Hffi^Jt'jt 
^TfcStStt. l@©«-^«BE©§J»3Wto0fc«t5*fi 

*ffi©ssnm i © HM^i© i so. i m&ms. 

1, 2, 3l3BIjbn*ns«BEttH5 (e) , (f), 
(g) T^O, ##SJR«BHt aH^ltS 2 7^ -;H« 

T©»2©^«S«©«jeES*«-t*l"6*l-4-' 7, - 

4. 6, -4. 4i:&0. S*©HttH^0- 3iHt 

[0030] sfccmcMi'. ^*©Kft^ffi"e¥tcm 
^*HE©«ftk:«tSife««ffi©S*»*'r**ffi*fflt» 



(6) 



8-54600 
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-11. 8, -7. 4, -2. 31S©I^J 

[oo3i] 0 3 Ttt, 1 5 * m^*s 

«©aS*ftli*Ct*«T#5. Sfc. j£SE«f±lCsH-5 

**<EfiJOM^f3tfttilf|ffil 5£!3:H. £©2o©tfctfjl; 

mi 5^6©i*tbt«tottiE*ffis*«e)*t. set* 

KHUTtt£©»2©Si^0iC^-r , b©©*fc6'f. ft 
tf. $2 0HffifflHtig. »l©*ifi«Jc4ittSK«i^ffi 

[0 0 3 2] 03,04 (C*Jtt^)1^tH*ffi 1 5 

tt. £tt«ffil 10-«£ttffl®I©ftfc»J£LTflilr> 

[0 0 3 3] £©3&i6Wi, m 1 ©&K«Tttj£i£«« 
©->-h£ta#l OQ/DT&0. £fi«®±©&«#] 
^ S&SiUwftrt* 5 ^"ft © 1 ifflifiS 0 ©ffifiW 10QT 
»ofct>©£, jfeSWifcMRUfcA 1&£©&R©« 
Bb£IGlC£ D 1 H?H3 0 ©fiifc** 1 Q £&3£T"~Bf 

2t|SI«. 06 (a) ttHl 6©/-K 1 0 1, 10 
2, 1 0 3fc*JttSjfeaE«£E»®, 06 (b) , 

(c) , (d) 0 1, 2 1 1, 2 2 HZ&lf 

3f§^*ff« 06 (e) , (f), (g) 14015 
©Bil, 2, 3tBUPStl5«E*»*S?r. 

[0 0 3 4] £©SS3fi«©*S*SteJattfcCJ:D. ft 
<t®E©Sgfl:lc:«fcSjfeiE«E©a§SttH6 (a) £S"T 
«t-5t. 02 (a) T^ttSSfUttSlffiW-it^T* 
HfcfiMSn,. l@©«#flLE©8J0#feD£,fc5j£4 
te©ai*[it¥*0ij© 1 6 0. 3 lMfcg**-effi 

M^n-s. H«6ciH-»*ff5t. mm i, 2, 3 icepjp 



t a tC&tt-S 2 ^ ^ — Jl/ 
tl-6. 4, -5. 9, -5. 3tftt). 

1) . 

[0 0 3 5] *fc£nfc**U a£*©K»*ffiT*l3*t 

T'tt, 2, 3tBl*PSn**ffi©*J8««IWIt 

6, -10. 6, -4T**3. 3I*©Slttl 2 i&D, 

io zinTttW*€r&«**i;s. ;i©i>Ht>fi2©igj!i#ij|ig 

afc»sn&v». u*»u cicDtB3©*jfi«©«t'5ic. s& 

tftfttt, £a*®±©*&« -»«*ift©i Miaows 
20 ta^soKT-c, mi©M^j^*fLT#t-a^^ 

[0 0 3 6] ^©I^MWTIJ. £JSffiffilBE$£ffl 

fc©#i£-C&ntf. £©f|cttS#IHtig. &H*£EPfl[]£tt 

(H4©HMW) KT, ^ <^i3Ji©$fH ©*^J©$tiSI 
30 ^^B©IEft^}Slco^X. 0ffi*#ML*C35<blttW 

[0 0 3 7] H7ttC©f£W©»4©jQ6W©*a&* 
SH©K»*ffilc*»t«S3»l*flE«»Bll?*0. 0 7 

(a) , (b) . (c) tt-tn-enai 5t©*4«s 
100, 110, 12 o\zmnTzfe&nummf£$i 

». 07 (d) , (e) , (f) tt*-tt-e*H3*f««2 

00, 210, 220 \z%iMTz>mnmMWi}amf£$LM 

SS-T. H8ttH©«4©^)St«t4s»tS«ffi*^Bnf 
*0. 0 2iN«, 0 8 (a) «016©/"H1O 
40 1, 1 0 2, 1 0 3{3i5tt^>*Sfl;ffi&0. 08 

(b) , (c) , (d) I4/-H2 0 1, 211, 22 

i\z&vz,mnmiz$LB* 08(e), <n . (g) 
«0i5©is^i, 2, 3 izwM-znzmfei&Bz^ 
r. 

[0 0 3 8] Sl~^3 ©^BSI«Tf t4Kft*ffi*»©* 

tj£fi/i^^©racatt-c^»fc*«, ^©m4©nffi^jT' 

tt. 0 7Jc^TJ;^J'. ffl^««K»©*K(*Jt»llffl* 

L. ^n**2-3©^««8l«|t:ifc*«ofc»tttoT 



(7) 
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icft^-B-r-^tc-r -a t u s mmtft i ©*«sot <t£ < 

[0 0 3 9] IB 1 ©HJfi«©*j*l?tt. H*«EE*«ftt 
02 (e) , (f) , (g) t^naJ:^!:^*©! 
HEW (118 (e) , (f), (g) ) Kit"*. 

o. mm® i c©iifffcis^t>©icb&mrtf&b& 

U6*U C©*||«TttH8 (e) , (f) , 

(g) {c^T=te»t-> a^/^^^owsasiiiaicoN/^u 

Xt O F FAUU7.©* fffl©fllEE#]!fl]bo 

[0 0 4 0] C©B»^rj£Ttt. M**tt»rr*«E0 
ON/O F F^&ttJt#ffi#«43«ktf85 1 ©HigWCtt 
U ffiUt)ffltSoTl/i5©T. 09 [CS-f cfc-5lC, 
*S«JE©*itJBM*^10HSi«t^Ufct»©J;»)® 20 
<IT. m#«ffiO(*lh»!lliI*2t)©*a«IMlC*fc*« 

0 TH*j£-fS C t (C «t 0 . »IC KEEKUS bfcgfcfc 
K»^rffi&»*dt*«-C€r*. &*3. 0 9 (a) , 

(b) , (c) u-enfnai 5TC9^a«ai o o, 
lio, 12 ojcHiapr43£SE*saua«ER». 09 
(d) , (e) , (f ) .\t j tn j etimnnm2 0 0, 2 

1 0, 2 2 0 fcftflor«fc*f *«aifln*JEE»«*£jST. 

[0041] n©i^jfi«oKft^rffit:*nTt)» 

2, $3O£]K0!l£|^ia?. «#«EE«{tKJ;*;£S«E 

s*ffit*lft*^fc-&«c:tK:J;»3. J*£ 30 

S*fi«©K»#i£K:oHT. Bffi*#JSl,fca«&4MU 
[0 0 4 2] 0101101 8 tC^-TtfFflPS^^/^l'X 

«BE«*SC t =fc D fr o Ac *&© £ ©$Jfi#| fcfc 5 
W*P*£E»»SSl/Tlr»-5. 010 (a) , 

(b) , (c) tt-ttt-tfngl 1 9TO^Stll 0 0, 
110, 1 2 OfcWiflt-Sj£S««mtoSEEifc». 0 1 

o(d), (e) , ( f ) \$*n?nmnm.M2 0 0, 40 

2 1 0, 2 2 0 fcBHn-r*fi#*«W»SJESS»fc* 

0, 02» 011 (a) ttBl 6C/-F 1 0 

1, 102, 1 0 3 iztettzfegmitfoM. m 1 1 

(b) , (c) , (d) «/-F2 0 1, 2 11, 2 2 
1 C*W*fi#«BE«». 01 1 (e) , (f) , 
(g) 130 1 9 ©jBsjt 1 , 2, 3 IcBWPSnSttEE*^ 

[0043] z\(Dmmm<n^.z)i,z.^mm^/^->(D 
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UBI11 (e) , (f) , (g) ©JiofcftS. £©# 
^ffl^-S^ttif). £©«t>raW'7 r --*K:*fLT*>± 
K%5t«l?|«. m^«Mffi»)*ffi&^WSi|£lflllfcl& (« 

[0 04 4] Iff 2, $3©£]KfU:|llIft. fl^« 

*©@»a*Kfc -5 3. <h 75* b . 2 ftS^TOg^/\° 9—> 

©*zj 0 wt> 9 cornet rnrnv * ts - xa \z «t 0 »gtr & 

[0 0 4 5] S/tdW^&fcHLTt). ^lOHJIWt 
|SI«l:B**lit5*EO0N/0 F FSlJaitJtttffi 

T/h $ & t> cd £ & 0 . *;u©e» r c ©meek a 

^h<D\ZVfcl-ttU&£»Z>tSi^. 010 
(a) , (b) , (c) iZTFfrffiVttWZ/Vlzatti 

±mr$zts.< u 01 2 (a) , (b) , (c) t-s-r 

J:3ftBft»«*«fflV>*£. H^En»P*l±S0«0 1 3 
(e) , (f) , (g) ©<fc?(c&9l^tt©<£T£#P 
A, CWBEESHpTLSClt^Tff*. ft*. 01 

2 (a) ~ (f) till 0CO (a) ~ (f) fti*. 

1 3 (a) ~ (g) itm 1 1© (a) - (g) fflft. * 
iE*JBE*», «^«ffi&»*«tt^Hl 9 0H*1, 2, 

[0 0 4 6] Sit. 0 12, 01 3tC7KT*ffiJC^UT 
feH*OON/OFF«ffi^«[Jt**ffi*J:»)/h$<& 
oTL£5„ ^^T. HI 4KS-r«t-5&Bll 0 tHl 

MmmwDMfe&jEMa t #i£ asu t © #iw©*ffi 

014 (a) ~ (f) ttllO© (a) ~ (f) mm. 
To 

[0 0 4 7] Sit. C«OSI]S6WK*"fKft*te©*-Ctt 
1 4 ©glJg^J©K»l^ffi<t C©^ 5 ©^JI^J©IK«) 



(8) 

13 

»5$s£jR/t*->i;:;s>avb&-r. m&ts bottom 
[0 0 4 8] &*s. #58wtt. «#*£©£***** 

^ ^s/^ - > c «t o m#«sw jspfiff j*» « o #*> 
ft«. *5EMoffi»*jsfe*fiffl-ra^tc<to. Wffitr 
s^j^stc. ajp«sE (vo, vs) io 

Wto*ffiifi#*SW»lSffi©<IttSEte3-e\ HPifK 

epjp $ ft 5 «B£# 2 fe&mn \z& ^x^^^^m^ <h 

CtpftBJBTioTfe. #3£W©«»2r&*fflir>az: 
[0 0 4 9] 

■6 «tC. Sn©jfeS/WX£»2©j£2: 

/WX©lffl£, ife*«*»tHilip-rs*jfe4«Et|pifl 

E^fff^WS^fcaiiBT-S^teTiJ, ON/O F FH#| 
«[JtSffi*tra^ttft-5*H&. «©3>h7*h£ 

sec m#«£E©sft»;j:**aE«ao^ 30 
©lam** tK£ t, t iz^mmmzm 

#fa©lH*3 0©Jfiffi*5QttTtr«c<hfc:J:B. 
<t*Mt«©«E©g{tfc«fc*j£SS«©*EE©ga&;*: 
HfcfcStT*, *S/^->t::<fc£-f»Stf£©&^J; 

[0 0 5 0] /W*«£ttfri£fc«fc!5't>|IMI£ 

[0®©f«ftM 

[01] (a) , (b) , (c) tt£©S£Wfl!)8l©£ 

ft«©*ft^^«©eft*j£fcfe»tasfi««Bi*p€ 

£E«»H. (d) , (e) , (f) ttHSgfiflfcfcHS 
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«©ffii!)^fet*5^^iij^©^a«ffiM©te«je©« 
ass. (b) , (c) , (d) tmmmwz&ttzmm 
v>mnmmm<Dnmfo&<DM.v&m, (e) , (f) , 

(g) «^^*S#iJ{;t5tt-5ilJ^(cEpJta^ft«.*ffi»© 

©eb&0. 

[03] £©%W©$2<aH£0!©tt6l3^£B©KKi 
*j*C*»tS*a^3£«©^D -y ^H. 

[04] £©!EW©&2©HMfl©ttll£jR£fi©«l!i 
*fek:*JJtattft^gtH©^nyirBl. 

[0 5] (a) \ZZ\<D5£W<Dm2(DmMW<DWi3,m^m 
«©Kii*ftK*3tt«BSR©jiS«S«l©*ffi«»©ll 
KB. (b) , (c) , (d) tt^tgflCJSttSW* 
©fl#*ff«l©«JE»»CD«»ftH. (e) , (f) , 

(g) nmmmmiz&i-t&mmizwMznzmiitiLBC) 
[0 6] (a) itz\^m<Dm3<Dmmm<Dmik^m 

■©Kft*j*t*JttSHSR©!fea*S#l©«ffijft»©« 

B&0. (b) , (c) , (d) ttH5£KWc:;t3W«mit 
©ft#*«#!l©*flE»#<Z>«EI&BI. (e) , (f) , 

(g) immmm\z&vz>mmizmnznz>9.}±foB(D 

MBS0. 

[07] (a) , (b) , (c) uz.<DmM<Dm4<nm 
»«©*ftX*K«©e»#ffiK*5ttaj£ac«f3!jqfi 

eeshbb. (d) , (e) , (f) \zttmmmz&ttz 

[0 8] (a) \±z\<Dmji<Dm4<DmMM(Dmm^m 

■©tt»#ffiK:43ftSB*©*fi«H#!l©*JEiftj0©*E 

K&0, (b) , (c) , (d) ttHHJ6«t*stt4H* 
©ff^*ffi#J©«J£&0^«tBS0. (e) , (f), 

(g) \mmm&nz&rtz>mmizm\iznzmm$iM<D 
mmmo 

[0 9] (a) \tz\<D^m<Dm4<D^mm<Dm^m^m 
K©eft*ttt*it*BiiS©*s*a«)©*ffi«»©«t 

ns0. (b) , ( c ) , (d) \mmmmiz&vz,mm 

©M*t*«H©*flE«0<BJM&BI. (e) , (f), 

(g) ttran!fii«ic*jtt*B*tsifti*ft*teft0© 

ISBS0. 

[010] (a), (b) , (c) ttd©%^©^5© 

«ffi*#H. (d) , (e) , (f) immM&uz&rt 

[011] (a) tt^©56W©*5©*Jfi«©«a^ 
8B©K*^Fj*t*tt*ia*©**SSfl*©«£E*Jg© 
WB, (b) . (c) . (d) Ji|SII6!fi«C*SttS.pi 
*©m^««8l©*£ERJB©*W&B. (e) , (f) , 

(g) \tm%MWz&rtz>mmizQitoznz>mf£$LB<D 
mi. 

[012] (a), (b) , (c) li£©5glE©Sg5© 

mmm<DmM,^ms<Dmw]jjmzion^M^nmwm 



(9) 
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[013] (a) _fiC10fEWO®5©*Jg«0*a^* 

irks, (b) , (c) , (d) immmmiz&tfzm 
*©fc#**«©«jES^©iM&ia. (e) , m , 
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